commend Jill Whitall, PhD, for her recommendation that researchers refine the questioning for stroke rehabilitation research and thoughtfully design future studies in stroke rehabilitation around more specific questions. I would like to add a few comments.
PRACTICE IN THE CLINIC
I do not believe that the principles of neuroplasticity are integrated into clinical practice. First, not all clinicians are not current with basic science research findings, particularly animal-based research. Second, the third-party payer often does not reimburse for rehabilitation in the chronic phase of recovery. Third, it is difficult to implement rehabilitation programs based on the principles of neuroplasticity in the clinical outpatient setting when these programs demand attention, high levels of repetition, progression of task difficulty, and reward. Patients may find it difficult to implement these strategies at home but are more likely to be compliant under supervision.
GATHERING PRELIMINARY DATA WITHIN CLINICAL PRACTICE
Although rigorous randomized clinical trials produce the best evidence, 1 to design large randomized clinical trials, preliminary studies are needed. [2] [3] [4] [5] [6] These studies also can be difficult to fund and may need to be carried out within the context of usual patient care and customary care, which cannot be withheld for inclusion of a true control group. True randomized clinical trials are expensive and timeconsuming. 7, 8 In the interim, patients may be deprived of treatment consistent with current research reports. Thus, the findings from quasiexperimental group studies and single-case, repeated-measures studies could contribute initial evidence if the time series design is repeated with multiple subjects. 9, 10 EFFICACY VERSUS EFFECTIVENESS Within the context of research, efficacy of an intervention is best assessed by research designs that create ideal conditions for controlled observations. Effectiveness is the "reality" of the situation, in which conditions are usually not ideal. Effectiveness is established if more good than harm results from the intervention. 11 Large patient samples can reveal statistically significant treatment effects, even when differences are relatively small and not clinically significant. Multisite randomized clinical trials have the best internal and external validity. 4 True experimental group designs with random assignment to a control or 2 different treatment groups also have high internal validity, but limited external validity particularly if the participants represent a convenience sample (from one site) or there are small numbers of pariticipants. However, the intervention could still produce the desired effect (effectiveness). Group designs lose the sensitivity to the individual participant. Singlesubject, time series designs with different materials or different interventions are considered quasiexperimental; 4 these designs provide the most detailed information on one subject or one group of subjects. Unfortunately, these experiments have little external validity unless repeated over multiple subjects or multiple treatments, or include another control or treatment group. 9 EVIDENCE-BASED PRACTICE Evidence-based practice has become the phrase to improve the science of clinical services. This originated in the early 1990s but more recently it was popularized by the work of Sackett. 11, 12 The purpose of evidence-based practice is to improve the accuracy and consistency of health care services. This implies that continued learning and rigorous periodic reassessment of evidence for or against a particular management option is performed by all clinicians. Ideally, decision making involves an assessment of risks and benefits that is not based on experience and judgment but rather conscientious, explicit, and judicious review of published evidence. [11] [12] [13] [14] [15] The process of evidencebased practice includes l) selecting a specific question(s) from the patient's problems, 2) searching the literature (or a database) for relevant clinical finings, 3) appraising the evidence for validity and usefulness to the patient and clinical practice, 4) implementing useful findings in everyday practice. 15 Developing clinical prediction rules takes the experience of thousands of patients or thousands of practitioners. These experiences must be distilled into simple rules to improve accuracy of diagnosis, appropriate selection of intervention strategies, and define the prognosis. The more specific the questions that guide clinical research, the more precise the decision rules can be.
MEASUREMENT
Rehabilitation outcomes must be measurable. The dependent variables need to be valid and reliable, and where possible, based on the gold standard of measurement at that time. 10 There are many outcome measurements available today. Some are specific by diagnosis, in this case, stroke (e.g., National Institutes of Health, Stroke Scale [NIHSS], Stroke Impact Scale [SIS], STREAM, Wolf Motor Function Test). Some measurements are targeted for a specific extremity or part of the body (e.g., Oswestry Pain Scale for low back pain, DASH for the upper limb, Arm Motor Fugl-Meyer, Jebson Hand Test, Arm Motor Ability Box and Block Test), and some are more general, across diagnoses (e.g., Canadian Occupational Performance Measure, SF 36, Barthel, Fugl-Meyer, Ashworth Scale). With the exception of the Wolf Motor Test, in the Byl study, the dependent variables were not specific to patients who had suffered a stroke. Rather, the measurements were targeted on specific parameters of performance (sensory, fine motor, musculoskeletal, functional independence, gait speed, and quality). By preserving this specificity, it is hoped that it will be possible to explain what parameters contributed to the improvement in functional independence.
By applying the central limit theory and controlling the experiment-wise error, the dependent variables were tested for significance based on a cumulative score. Dr. Whitall raises an important point, however. It is possible that information was lost or that reliable subtest measurements did not necessarily create a reliable cumulative measurement. On the other hand, the research team has been consistent with these measurements over time with healthy adults, adults who have suffered a stroke and those with focal hand dystonia. This provides a consistent database to compare performance by diagnosis by intervention groups within diagnosis, as well as to compare stroke patients with healthy controls. Ultimately it should also be possible to compare the outcomes by the site, size, and location of the insult that led to the stroke. These comparisons are strengthened by random assignment and blinding as well.
LONGITUDINAL STUDIES
The reference study by Byl et al. represents the 1st reported study from a series of studies that this research group has planned for patients stable poststroke. Over the last 4 years, patients have been admitted to the study under the same inclusion and exclusion criteria and the same dependent variables. Thus, it is possible to study the outcomes of different intervention strategies. The 1st study was designed to determine if significant gains were documented following 8 weeks of intervention, once a week, 1.5 hours/week (reinforced with a home program of forced use). By creating a crossover design with 1 group of patients, it was also possible to evaluate the effects of the sensoryfocused training from motor-focused training. This research group has implemented Experiment II, which includes a new group of patients who are participating in body weight-supported treadmill training alone or body weight-supported treadmill training with random assignment to sensorimotor training or strength and flexibility training. This longitudinal study with multiple treatment groups (40-50 participants) will permit the investigators to measure the effects of the different intervention strategies as well as the different lesion sites, hemisphere involved, age, gender, and time poststroke.
A MODEL Dr. Whitall has proposed a 3-dimensional model for the logical formulation of specific questions in pursuit of research in stroke rehabilitation that integrates the characteristics of the participants, the characteristics of the intervention, and the charac- published in the last few years are already implementing this model in terms of specificity of the questions relative to different intervention strategies [16] [17] [18] [19] [20] [21] [22] and different intensities of training. 23, 24 However, there are still very few studies that focus on the differences in outcomes based on the different types of lesions.
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